MicroRNP-mediated translational activation of nonadenylated mRNAs in a mammalian cell-free system.
MicroRNAs are small noncoding RNAs that regulate translation and mRNA stability by binding target mRNAs in complex with Argonaute (AGO) proteins. AGO interacts with a member of the TNRC6 family proteins to form a microRNP complex, which recruits the CCR4-NOT complex to accelerate deadenylation and inhibits translation. MicroRNAs primarily repress translation of target mRNAs but have been shown to enhance translation of a specific type of target reporter mRNAs in various experimental systems: G0 quiescent mammalian cells, Xenopus laevis oocytes, Drosophila embryo extracts, and HeLa cells. In all of the cases mentioned, a common feature of the activated target mRNAs is the lack of a poly(A) tail. Here, we show let-7-microRNP-mediated translational activation of nonadenylated target mRNAs in a mammalian cell-free system, which contains over-expressed AGO2, TNRC6B, and PAPD7 (TUTase5, TRF4-1). Importantly, translation of nonadenylated mRNAs was activated also by tethered TNRC6B silencing domain (SD), in the presence of PAPD7. Deletion of the poly(A)-binding protein (PABP) interacting motif (PAM2) from the TNRC6B-SD abolished the translational activation, suggesting the involvement of PABP in the process. Similar results were also obtained in cultured HEK293T cells. This work may provide novel insights into microRNP-mediated mRNA regulation.